HDAC inhibitors induce apoptosis but not cellular senescence in Gadd45α-deficient E1A+Ras cells.
HDAC inhibitors (HDIs) induce irreversible cell cycle arrest and senescence in E1A+Ras expressing cells. Furthermore, HDIs activate Gadd45α/NF-κB signaling pathway to suppress apoptosis thereby promoting the cell survival. Here, to clarify the role of Gadd45α in realization of the antiapoptotic program, we compared wild-type E1A+Ras cells and the cells with knockout of gadd45α gene (Gadd45α-/- cells). As in Gadd45α-expressing E1A+Ras cells, HDIs induce irreversible cell cycle arrest in Gadd45α-/- cells, but the arrested cells do not senesce and eventually die due to activation of the apoptotic death program. These data suggest that the expression of Gadd45α is involved in maintaining the balance of pro- and anti-apoptotic stimuli, while lack or loss of Gadd45 directs the cells to apoptosis after HDIs treatment. Appropriately Gadd45α-deficient cells demonstrate a higher level of pro-apoptotic signals, whereas the anti-apoptotic program is suppressed. The elevated apoptotic background of Gadd45α-/- cells is accompanied by higher levels of Ser15-phosphorylated p53 and p21/Waf1 proteins that additionally commit the cells to HDIs-induced apoptosis. Additionally, loss of Gadd45α protein activates the DDR signaling pathway as demonstrated by nuclear pATM staining, accumulation of γH2AX foci and an increase of single-strand DNA breaks. Thus, in wild-type E1A+Ras cells the p53-dependent expression of Gadd45α is necessary not only for DNA repair and HDI-induced cellular senescence, but also to withstand to apoptosis after DNA damage and stress. Therefore the use of HDIs in combination with agents that block Gadd45α function may have promise for cancer therapy.